
nul?, 1890. 

_---- 
Bouthern l imit .  

~- - - - - . . -. - . -- 
Month. Lnt. N. ILong. W. 

I 

I-__- 0 ,  

............. 1 4: 3; 1 47 00 
May' 1m .............. 41 30 47 30 
May' .............. 40 so I 48 15 

ay' rm .............. 41 00 I 46 00 
yay: .............. 

43 07 2: :& my, I+ .............. 4050 I 
~ ~ y :  1.886 .............. 41 36, 51 30 
M~~ I$jw .............. 39 38 46 00 
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I Ens te rn  l imit .  I 
I 

Monlh. Lnt. N. Long. W. 

0 I IT 
I Mny, 1884 ............ 43 30 44 5: n w ,  1885 ............ 42 30 40 IC 

I MUY 1888 ............ 41 00 46 M. 

Mny, 18go ............ 44 I~ 36 

1 
I bray, 1883 ............ 45 40 I 45 1 5  

I May, 1886 ............ 48 55 46 1. 
I M l l Y ,  1887 ............ 39 3b 46 M. 

j May: 18% ............ 49 46 36 4f 
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Clenrcd. Entered .  I Clenred. 

Rhode Island, Cotinecticut, and New Jersey, with south to 
southeast winds, threatening weather, aud a low-pressure 
storm ceiitral over the Lake region. On the 4th dense fog 
was reported along the coast from Maine to New Jersey with 
tlie passage of a low-pressure storm froin tlie Ohio Valley to 
Pennsylvania,. On the 5th dense fog prevailed off the coast 
from Maim to Connecticut with tlie passage of a low-pressure 
storm from New England to tho Gulf of Saint Lawrence. 
On the G t h  demso fog prevailed illotig tlic New 15ngl;md coast 
wi th  the passage of a low-pressuro storm froin tlie middle At- 
lantic states to tho Gulf 01 Sitint Lawrotice. 011 tho 14th 
dense fog prevailed off tho New England coast with the pas- 
~ g e  of' a low-pressure storm over tho C i ~ i a d i ~ n  Maritime Pro\?- 
iiices. On the 15th and lGtli dense fog prcrailcd along the 
Sew England coast with the  assag ago of ;I low-pressure storm 
over the Saint Lawrence Valley, ancl tlie Sigiiitl Service ob- 
server a t  New London, Coiin., reports that a large fleet of ves- 
sels was detained in that port by fog on tltoso dates. On the 
19th dense fog prevailed along the coast lrotii MAiiie to New 
Jersey with the passage of a low-pressure storm over the Saint 
Lawrence Valley. 

The following are limits of fog-areas on the north Atlantic 
Ocean, west of tho fortieth nieridian, for May, 1890, as re- 
ported by shipmasters : - 

Dntc 

- 
I 
I 

1-2 
1-2 

2 
2 
1 

3 
3 
3 
3 
4 
4 
4 

4-5 
5 
5 

5 4  
6 

6-7 
6-7 
7 

Li 
s-9 
9 
9 

7; 
I 1  
I2 

2-13 
'3 
13 

3-1 4 
4-15 

'5 - 

Entered. 

Lnl. N. Lon. W. 

0 ,  

44 IO 
39 50 
44 07 
48 IO 
41 49 
42 20 
41 59 
41 52 
41 IO 
42 00 
41 a6 
40 46 
40 30 
48 38 
42 I2 
41 19 
41 39 
40 14 
47 02 
40 40 
42 21 
48 I 1  
42 IO 
41 44 
43 15 
43 al 
45 43 
42 48 
44 37 
41 14 
41 og 
43 43 
41 IO 
38 57 :: 3 
40 48 
43 48 

0 8  

44 2.5 
49 50 
49 20 

59 6 
49 00 
63 33 
52 04 
59 40 
67 00 
49 ss 
bo 39 
71 1.5 
48 a0 
47 44 
59 19 
51 10 
68 00 
47 00 
66 a6 ss 03 
44 01 
63 35 
49 56 
60 40 
45 36 
41 03 ss 27 
44 I 1  
66 01 
50 00 

48 00 

49 r; 11 2; i o  40 
50 37 27-28 48 ao 
70 42 ' 27-28 45 50 
70 03 27-28 I 39 35 

-. 
The distribution of nieau temperature orer the United 

Btates and Canada for May, 1890, is exhibited on cliai-t ii by 
dotted isotherms. In the table of miscellaileous meteorological 
data t h e  monthly meau temperature and the tiep:trture from 
$he normal are giVeli for r C g U l & r  stations of tlie Signal Ser- 
vjce. The dgures opposite the names of the geograpliical dis- 
tt.icts in  the columns for ineaii tsrnperaturc and departure from 
the  normal show, reSpoCti\'ely, the averages for t h e  several 
districts. The normal for any district may be found by adding 
the departure to tho curreiit mean when the departure is below 
tbe normal aud subtracting wlion above. The monthly mean 
temperature for regular stations of the Signal Service repre- 
eents t h e  moan of the inaximum and ininiirium teniperat,iii*cs. 

73 30 
so 10 
32 30 
64 30 
55 40 
40 50 
64 IO 
71 35 
44 49 
51 12 
41 16 
53 56 
63 $3 
47 05 
58 51 
52 41 
45 07 
57 00 
69 12 
40 44 
45 00 
50 40 
48 IO 
44 25 
48 ss 
46 a9 
46 32 
70 50 
45  00 
59 53 
72 og 

49 40 
43 07 

3 If 

- 

@!EMPERATUBE O F  THE AIlt (expressed in  degrees, Fahrenheit). 

37 05 
41 I 4  
4 1  45 
40 4 0  
41 56 
44 40 :: ;2 
43 40 
42 02 

47 05 
43 44 
42 40 
46 rl 

44 57 
46 50 
40 ss 
46 SS 
44 40 
42 og 
42 t i  

45 53 
41 54 
40 35 
47 20 
46 17 
39 25 
42 a6 
43 1 2  
42 53 
43 52 

:a :2 

:6" 2 

Tho nieaii temperatiire for May, 1890, was highest in the 
lower Itio Graiide and the coiibral Gila Valleys, where it was 
abow 80°. The mean readings were above 70O south of a liiie 
traced from contra1 North Carolina west-southwest to centrtrl 
Mississipl)i, thence norbhwest to central Arkansas, thence west- 
ward to west-central Texas, thonct: soutliward to southoastern 
New Mexico, thence irregularly westward to southeastern 
Arizona, thence northwestward over soutliern Nuvada to con- 
tra] Ca~ifolnin, nnd tlieiice eihqt of South Oror Catiforilia to 
Lower California. The mean temperature was lowest ou the 
norlhcast R1101'e of' L;tke Superior and a t  tho mor8 elevated 
statiolis iu west-central Colorado, where i t  fell below 40°, ancl 
tlie niean values were below 50° iu tlie Cauadiau Maritime 
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Stpteand station. 

__ - - - - 
Provinces, eastern and northern Maine, the Saint Lawrence 
Valley, and north of a line traced from central lower Michigan 
west-northwest to the British Possessiolis north of eastern 
Montana. The meau temperature also fell belom50°0ver a 
considerable area in west-central Colorado, and a t  one station 
each in central Utah and east-central h'erada. 

The mean temperature was generally below the normal in 
the central valleys, the Lake region, and the Gulf States, aiid 
over the extremo eastern part of the country, save at Atlantic 
coast stations north of the thirty-third parallel. Over the 
plateau region and adjoining parts of tbe eastern slope of 
the Rocky Mountains and on the Pacific coast north of the 
thirty-fifth parallel the month was warmer thau the average 
May. The greatest departures below the normal temperature 
occurred in Manitoba, western Ontario, upper Michigan, west- 
ern Wisconsin, and Minnesota, where thex exceeded 6O, and 
the  most marked departures above the normal temperature 
mere noted at stations in  Utah, New Mexico, aud eastern Ari- 
zona, where they were more than 3O. 

The following are some of the most marked departures from 
the normal a t  the older established stations : 

0 

County. 

Arkamas. 
Lead Hill ........ 

msjornur. 
Beernmenlo ...... 

mwtimrt. 
Middletown. .... 
Merritt'e Ieland . 

Quirgia. 
Forsyth ......... 

IUinoia. 
Peoria.  ........... 
Riley ............ 

Indiana. 
Vevay.. .......... 

Iowa. 
Creeco ........... 

Florida. 

&one ...... 
Bncrnmento 

Middleaex.. 

Brevard .... 
Monroe .... 
Peorin ...... 
nlcHenry. .. 
Swi tcerlnnd 

Hownrd .... 

Lawrence ........ 
Wellington ...... 

Louisiana. 
Qrand Coteau .... 

Douglna .... 
Sumner .... 
Saint Laud1 

Dewiutim from n o d  temperatures-Continued. 

i 

E 
- - .. .... 

( , I 1  
Maine. I 0 iyearal 0 I 0 i o  

lardiner .... 1 Kennebec .../ 53.4 I 50 52.4 I- 1.0 57.0 
Marvland '*.'I I I 

7 ~ 61.4 I+ 1 . 5  67.0 lumberland ...... Allegnny .... 59.9 

,mherat ........ Hnmpshire.. 57.1 
lawburyport .... E a s e l  ....... 55.5 
omerset ........ Brietol ...... $3.3 

plnmnzoo ...... Knlnmnzoo .. 57.6 

I l l  Maaaaarhuset 18. 

Michigan. 

hornville ....... i Lnpeer ...... I s7.8 

0 

49. I 

51.1 

52.7 
50.2 
51.7 

41.3 
46.9 

47.9 

47.4 

48.7 

54.4 
57.3 

46.7 
47.5 

48. o 

53.0 
9. 2 

52.4 
45.2 

43.7 
48.8 
50.5 

65.9 

64.5 
64.0 

72. a 

50.5 

60.8 

51.5 

50.2 

54 1 ......I ...... 164.2 
11 , 56.0 + 0.5: 61.0 
17 161.4 (+ 3.11 63.6 

57.3 

5 4 2  

54.4 

60.6 
60.6 

54.6 
54.9 

62.5 

61.4 

53.2 
54.0 

9 . 8  

3:: 
56.4 

70.3 

69.3 
67.0 

74.3 

55.8 

65. 2 

56.7 

54.0 

dinnenpoliu ..... Hennepiu ... Minnesota. 

Montana. 
Port Shnw ....... :LewierClarke 
New Hampahire. 
Innover ......... Grafton ...... 
Qoorelttown ..... Burlington .. 
buth  Orange ..... Essex ....... 

New York. 
:oopere to wn .... Otsego ...... 
'nlermo ......... Oawego ...... 
North Carolina. 

.enoir ........... Csldwell ..... 
Ohio. 

P th  Lewisburgh. Champaign .. 
Nauseon ......... Fulton ...... 

Oregon. 
Llbany .......... Linn ......... 
Ioln ............. Polk ......... 

Pennsylvania. 
Iyberry ......... Wayne ...... 
;ram Ian Hil ls . .  Clearfield .... 
Suuth Carofin;: 

Itnteaburgh ...... Sumter ...... 
T.3lncllaU. 

iust in ........... Wilson. .  ..... 
Hilan ............ Gibson ...... 

TCza.5. 
Yea Ulm ........ Austin ...... 

vonront. 

Virginia. 
Birdaneat.. ..... ./ Northnmpt'n 
Undinon ......... Dnne ........ Wisconaiii. 

Fort Towneend .. Jeffernon .... Washington. 

No0 Jt78q. 

Mells!mrou h Tiogn ........ 

ltrafford ......... Ornnge ...... 

I 

~~ 

0 Above normal. Below normal. 

j j  0 

Fort Thomas, Ariz .................. 3.8 , Winnipeg, Man ..................... 8.c 
Salt Lake City, Utnh ............... 
&memet, Mas8 ..................... I . Oswe o N Y ...................... 4.1 

3.3 I La Croese, W i s  ..................... 6.6 

Altmny Oregon ...................... 3 : ~  . YnintPf.&&, h jo  .................... 3.2 
Hatter&, N. C ....................... 2.8 1: Vicksbnrg, HISS .................... 2.2 3.4: 59.1 

54.1 
57.2 + 0.7 6 . I  
53.5 - 2.9 68.4 

7 ~ 2  - 0.1 73.8 

- 0.J 4 . 1  

I 
66.6 - 2.7: 79.2 
66.0 - I .O!  71.4 

75.6 f 1.4. 77.4 

54.4 - 1.4i 63.0 

66.3 + I . I /  73.7 

54.7 + 0 . 4  57.0 

52.9 - 3.8! 64.2 

At Keeler, Cal., six years record, the mean temperature f o ~  
the current month, 69O.0, was O O . 2  higher than t h e  highest 
mean temperature preriously reported for May, uoted in 1889; 
a t  Winnemucca, Nev., twelve years record, the mean, 58O.1 ;  
was 1 O . 2  above tlie mean of 1881; and a t  Albany, Oregon, 
thirteen years record, the mean, 61O.4, was 1 O . 1  above the meau 
of 1885. At  Marquette, Micli., twenty years record, the mean 
temperature for the current month, 4 2 O . 4 ,  was 1O.O lower than 
the lowest mean temperature previously reported for May 
noted in 1888; and at Saint Vincent, Minii., ten years record 
the mean, 45O.2, was OO.6 lower than the meau for May, 1883. 

CpEVIATIONS FROM NORMAL TEMPERATUBES. 
The following table shows for certain stations, as reported 

by voluntary obsorvers, (1) the normal temperature for Ma3 
for a series of years ; (2) the length of record during whicl 
the observations have been taken, and from which the norma 
has been computed; (3) the menu temperature for May 
1890; (4) the departure of the current month from the normal 
(5) and the extreme monthly means for May, during thc 
mriod of observation and the gears of occurreme : 

SM-UM AND MINIMUM TEMPERATURES. 
The highest temperature reported by a regular station of t h e  

Signal Service was 106O, a t  Yunia, Ariz., on the 25th. The 
maxiniuni temperature rose above 100° in the. Gila Valley, 
Arizona, in  the Colorado Valley northward Into southeru 
Xevada, and in the upper San Joaquin valley, California, and 
rose to 100° a t  Rio Grancle City, Tex. The maximum temper- 
ature rose to or above 90° in the interior of the south Atlantic 
states, in  central Florida, northwestern Louisiana, along the 
Mississippi River from Saint Louis, Mo., to Dubuque, Iowa, 
a t  stations on the eastern slope of the Becky Mountains south 
of the fortieth parallel, over the greater part of the southern 
plateau region, and in the interior of California. The lowest 
maximum temperatures were noted on the.coast of southeast. 
ern and extreme eastern New England, and on the  extreme 
north Pacific coast, where they fell below 70°. At Springfield, 
Ill., eleven years record, the maximum temperature for t h e  
current month, 89O, was lo abovo the highest temperature pre- 
viously reported for April, noted for two or more preceding 
years; Rapid City, S. Dak., six years broken record, 900, 10 
above maximum of 1882; Colorado Springs, CO~O., six years 
record, 85O, 60 above maximum of 1889; Fort &anton, x. 
Mex., six Fears record, 85O, lo above maximum of 1885. In  May 
ofprece&ng years the highest absolute temperature waa gen- 
erally reported in the middle Atlantic states in 1880 or 1889 ; 
in the south Atlantic states i n  1878 or 1889; in the west Gulf 
states, the northeastern and southeastern slopes of t h e  Rocky 
Mountains, and the southern plateau region in 1886; in the 
lowor lake region in 1879 or 1889; in the extreme northwest in 
1880 or 1887 ; in the upper Mississippi valley in 1874 ; over t h e  
northern plateau region and on the middle Pacific coast in 1887, 

- -  
I (5)  Extreme monthl men ii 1 I t e m p e r n t u r e f o r d y .  

$1; d ! E  

68.0 

4.2 

57.1 

75.3 
72.8 

64.6 
57.3 

65. I 

56.6 
5Y.5 
62.2 

65.1 
65. I 

74.7 

0 

62.9 

58.5 

9 . 4  

70.3 

69.2 

55.2 
49.8 

60.4 

4;f:i 

8: s 
56.1 

73.2 

57. I 

53.4 1- 3.9 64.4 
64.3 - 0.8 71.2 

53.2 I- 3.4 64.1 
56.6 I- 0.9 68.1 

i 
59.7 !- 2 . 5  71.3 
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six years record, 31°, the same as minimum of 1885. The re- 
ports o!' Utiiktl States Army post surgeons arid state weather 
service aurl voltint;try observers show the following minimum 
ternperaitures in  states aud tcrritories where temperature fall- 
ing to, or below, 32' was reported : Fort D. A. Rtissell, Wyo., 
5'; Breckenridge, Colo., 11'; Fort Pembina, N. Dak., 12O; 
Port Niobrara, Nebr., 14'; Aberdeen, 5. Dak., 15'; Crookston 
and Pokegilma Palls, Minn., 16'; Boximz:t, Idaho, 17O; Fort 
Keogh, Mout., 190; at several stations iii Michigan, 20°; Pots- 
dam, N. Y., and Rast Berkshire, Vt., 21O; Berliu k'alls and 
West Milan, N. H., and Neillsville Wis., 2 2 O ;  Austin, Nev., 
aud Nesbit, Pa., 2 3 O ;  Brinlcley, Ark., M:~yfield, Mo., and 
Gitrrettsville, Ohio, %io; Cliiiton and Fayette, Iowa, Gibson, 
Kans., Heath, Mitss., Hernnndo, Miss., Highlauds, N. C., 
Betilali and Jordan Vdley, Oregon, and Camp Sheridan, Wyo., 
26'; Bethany, Mo., Cliama, N. Mex., a.nd Mouut Ploasaut, 
Utah, 2 i0 ;  Point Isabel, Ind., 20°; Spartanburgh ( 1  ), S. C., and 
Kiugwootl, W. Va., 30'; Canton, Conii., 31O; Walla Wella 
Creek, Cal., Fort McPherson, Ga., Fort SiippIy, Iiid. T., Law- 
reliceburgh and Waynesborough, Teun., arid Lexiilgtc in,Vn., 32'. 

The sotitf?ern limit of freezing weittller for May, 1890, is 
shown ou chart ii by a line traced from east-ccntral Maine 
~ o ~ t h ~ e ~ t ~ i t r d  to southern Vermont., thei~cc irregularly west- 
ward to northern Illi uois, and theuce west-southwest to uorth- 
ern New Mexico. The temperature also Sell below freeziug 
over a grea,ter part of Nevada, ceutral Utah, in northeastern 
California, and southeastern Oregon. Compared with the 
limits of freezing weather for the preceding month the 'south- 
e r ~ ~  limit for the ctirrent month was about eight to nine de- 
grees f;lrt,lier north in the Atlantic coast YtiiteS; four to five 
degrees fkrther north in the central valleys; and foiir to five 
degrees flirtllcr uortlJ in the Rockj Mountain aud plateau 
regions. The westeru limit  of freezing weather was decidedly to 
tho oastwertl of the linii t for the preceding month, more especi- 
ally over the north Pacific coast and the uorthern plateau region, 
whero it w m  about twelve degrees farther east than in April. 

The greatest aud least daily ranges of temperature a t  regular 
3tntions of the Signal Service are given in the table of mis- 
zellaneous meteoro1ogic:il data. The greatest montlily ranges 
~f temperature occurred from Nebraska northward over the 
Dakotas nnd western Minnesota, where tlioy exceded 60°, 
whence they decreased eautwvnrd to less tlmn 30° on the coast, 
)f southeastorn New England, southeastward to less than BOo 
lrer extreme southern Florida and extreme southern Louisiana, 
kqouthward to less than 30° on the west Gulf coast, southwest- 
ward to less than 30° on the extreme south Pacific coast, and 
west.ward to less than 40° on the immediate middle and north 
Pacific coasts. 

LIiMITB O F  FREEZINQ WXA'I'HER. 

ORANGES O F  TEMPERATURE. 

The following nre some of the extreme monthly ranges : 

Loast. Orcstert. I 
1 

nf~d;wliMifi~. o i  0 ................... , 70.0 Port End& Ln. . .  ..................... 16.0 .................... 64.0 Key West FIR ....................... 18.0 
Wilcox A&..  ....................... 6a.o ! Block lsldnd R I . . .  ................. 24.0 
rrosoo,' Cnl .......................... 61.0 :I ~ i n t t u r ~ r s  N 'c ....................... a7.o 
B s h r  City, Oregon ..... , ......... , .. 9 . 0  ' 1  ssn Uiegb, Cat .,.. ...,, .............. 29.0 

0 

_ _ ~ - - - _ _ -  - 
0 a O S T .  

The following is a summary of reports of damaging frost 
made by regrilnr and voluntary observers of the Signs1 Service : 
On the 1st vegettbles, cro 8 ,  and foliage were injured by 
freezing weather4  South &kota, arid ice formed to a thick- 
ness of one-fourth inch a t  Parkston, 8. Dak. The frost of the 
3d and 11th caused much damage to young plants in upper 
Michigan. On the 2d, 7th, Sth, a.nd 11th lieavy frost occurred 
in the northern and middle sections and light frost in the 
southern section of Ohio. On t.he 4th and 5th freeziug weather 
killed fr 't a t  North Loup, Nebr. On the 6th frost caused 
3omc d a k g e  to teuder plants and fruit in valleys in north- 
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on the north Pacific coast in 1887 or 1888; clsewhere tlil 

of occurrence weru irregular. The following are tllc 
bighesf temperatiires reported by Signal Service stations ii i  thc 
eeveml districts for May of preceding years : 0 7 O ,  ;It Boston 
M - ~ . ,  i u  1880; 96', at Plriladelphiit, Pit., and Witshiilgtol 
city iu 1880; 10oo, a t  Augusta, Ga., i n  1878; OSo, a t  Micco 
pia., in 1889; 98', a t  Mobile, Ala., i n  1878; 103O, a t  Snn An 
tonio, Tex. ,  in  1870; 11l0, at Rio Grailde City, Tex., i n  1870 
950, at MernIihis, Tenn., in 1870; 95", a t  Pittsburgh, PA., i r  
1887. 950, a t  Toledo, Ohio, in 1871 ; 92O, at Marquettc, Mich. 
in l&g ; 96O, a t  Moorhead and Saint Vincent, Minn., in 1857 
9 6 ~ ,  fia Crosse, Wk., in 1874; lolo, a t  Fort Sully, S. Dnk., i i  
1874; 960, a t  Port Custer, Mont., i n  1886; lolo, at Fort Reno 
In& T., j u  1886; 105', at Abilene, Tex., in 1886; 11G0, a t  Pori 
yoDowell, Ariz., in 1886; 11O0,  at Yumil, Ariz., i n  1885; 960 
itf WinriemucCil, Nev., i n  1887; 10S0, at Roseburgh, Oregon, i i  
1887 ; 1100, a t  Ret1 Bl~iff, Cal., i n  1887; and lolo, a t  Fresiio 

The w o r t s  of United States Army post stir 
a n d  state weather service and voluntary observers shot\ 

tories where the tmnl)er;tturc mas re1)ortc.d 90°, or :ibovc, ii; 
May, 1890: Plorclice itlid Fort McDoivelI, Ariz., 10s' ; EtiI*ek;l 
mnoh, xiins., 106'; El Doraclo Caii~on, Colo., aiitl Port Bail 

Tex. ,  105'; Barstow, Cd.,  and Fort Seldou, N. Max., 2 5 ;  ~ o a b ,  Utah; 102'; Washington, Ark., and Long Piue. 

pass, 'oregon, 98'; Andersouville, Ga., Willow Springs, Mo. I 
and powder  River, Mont., 07' ; McLeausboroilgli, Ill., Cran. 
dall, and Muncie, Ind., Blalreville, Iowa., Chapel Hill, 3 .  c., 

statioufs in South Dakota, and a t  Dyersburgh, Tonil., 
p ine Apple, Ala., AIw a n d  Archer, FIR., Tipton, Pa., sso; and Ches te r  and Sirni)sonrille, 5. C., 95'; Bucyrus ant1 West 

Milton, Ohio, 94'; at several stations in Colorndo, Lewiston, 
Idaho, a n d  Richmond, Ky., 93'; Caddo Creek, Ind., T., Bentoil 
Harbor, Mich., Watervale, Wash., at sereral stations in Wis- 
(30nSin, and  at Ports D. A. Itussell and Fetterman, Wyo., 920; 
at Red Wing, Minu., Nottaway Court House, Vila, aud Ocoiina, 

The lowest temperature reported by a regular station of the 
8igna1 Service was 14' a t  Moorhead, Minn., on the 1st. The 
minimurn temperature fell below 20' in tho valley of the Red 
River  of tho North, below 30' north of 8 line traced 
imegnlarly south of west from central Maine to extreme iiortll. 

New Mexico, i n  western Colorado, ceiitriil Utah :Lnd 
~ ~ ~ & e ,  andon @northeastern slope of the Rocky Mountaills. 
The highes t  minimum temlleraturc, 69O, was rellorted at Key wee&,  la.; the ml~llmulli values were above GOo i n  extreme 
Bontbern Louisiana, a t  Galveston, Tex., :ind in the lower Ric 
w n d e  valley; and were above 50° a t  statious iu extreme 
Boatheastern and southwestern Arizona. In  Nay OS precedillg 
sears tbe lowest nbsolute temperature was generally reported 
in s e w  Euglarid in 1882 or 1888; i n  the middle Atlantic state8 
in 1876; in the south Atlantic state8 in 1876 or 1877; in the  
wt G u l f  states and the middle-eastern and soiltheastern 

of the Rocky Mountains in 1880; in the Rio Grniide 
valley in 1877 ; in tho upper Mississippi valley in 1875 ; in tllc 
mntbern plateau region in 1884 ; in the middle plateau region 
in 1887 ; aud on the south Pacific coast in 1883; elsewhere the  

of occurrelice were irregular. At  the following-name(] 
sfations the mlnlmum temperature for the cnrrent month was 
Be low or lower than PreViOlidY reported for May : Atlanta, GR., 
twelve gears record! 40°, the same as yiriimum of 1883; Chat. 
bnmga, Tenn., twelve years record, 40°, the same as mini. 
mum of 1888; Nashville Tenn., twenty years record, 370, the 
=me 88 minimum of two or more preceding years ; Saudusky, 
Ohio, twelve years record, 34O, the same as miiiimuin of 1880; 
Grand Haven, Mich., nineteen p a r s  record, 2 8 O ,  the sanio its 
minimum of 1875; Moorhead, Minn., ten p a r s  record, 1 4 O ,  60 
below minimum of two or more preceding rears; Ln Crosse, 
wb., eighteen years record, 29', the same :IS minimum of 1875 ; 
(Yolordo Springs, Colo., six years record, 300, 10 below irlini- 
mum of two or more preceding years; and Concordia, Kans., 

in 1M9. 
g- the following maximum ternperatiircs in skates and terri 

Nebr- looo; Lake Cllal'leS, La., COlUIDbllS, MISS., and Grant's 

w. Pa., 90'. 

2 
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of  frost was about the same for each inoutli. As comi);wed 
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45.1 39.5 ;:E 41.7 47.9 

60.0 
a 

' .I  55.7 bo. 6 

62.0 73.5 77,4 75.0 
85.3 I 79.2 E:? 62.7 78.8 

i 

bn the 5th, 7th, 14th, and l G t h .  On the 7tii frost killed fruit 
blossoms, early 1' it, a id  foliage iri Decatur and Osboriie 

in northern Alabam;t. On the 9th 
damage to tender vcgetatioii in hlitldlesex, Monmoutli, Bur- 
lington, Morris, aud Sussex couuties, New Je).ser. On t.he 
11th a severe frost occurred in Michigan ; clover and young 
frui$s were diiin;iged, was  reported injured. On 

Nortli Dakota. On the 14th aiitl 16th Ikost was  very destruc- 
tive to fruit and gilrdeli veget~bles in Buchanan county, Mis- 
souri, and on the I;ttter-na~ned date frost injured regetihles i n  
western Indian Territory, and Mon romery cot y, Kansas. 

Multnomali county, Oregon, and the frosts of the last tliree 
days of the montli severely injured viiies and garden rege- 
tables in Morrow and Malheur couiities@regon. 

The southern l imi t  of frost for the month is indicated b$% 
line traced from the coast of east-central Virgiuia ~iorthward 
to south-central Peiinsylvania, thence west of south to central 
Georgia, thence north of west to northern Mississippi, thence 
northward to soubliern Illiiiois, thence irregularly westward tc 
east-central Arizoni~, arid thence northwestward to central 
Nevada. On the Pacific coast frost was reported as f'nr south 
as Jolon, Cal., on the lst, and a t  Pasadeua, Ual., on the 11th 
Compared with the preceding month the southern limit of frosl 
for May, 1890, was about six degrees fdrther north on the At. 
lantic coast, one to three degrees farther north i n  the east Gull 
states, about seven degrees farther north in the hlississipp 
Valley, about six degrees farther north 011 tbe eastern slope o 

counties, Kansas. a3 11 the 8th frost 

t h a 2 t l i  and 16th vegetation in northern 

On tlie 21st and 29th frost killed b c& 1 and cucu % er vines in 

. -  

rvi t l i  the average diltes of last killing frost in the resi)ective 
regions the frost of the 11th iii Ohio was about three weeks 
late, the frost of the Gth i u  Iowa mas about one week late, t h e  
frost of the 8th in Alabama was about seveu weeks late, the 
frost of the 9th iu  New Jersey was tliree to four weeks late, 
the frost of tlie 11th in lower Micliigsii was uearly two weeks 
late, the frost of the 15th iu Nortli Dakota was seasonable, 
the frost of the 16th in Missouri aiid Indian Territory wag 
about one mouth late, the frost of the lGtli in Kansas w a s  
about three weeks late, and the frost of the last t h e e  days of 
the month in  Oregon w a s  about two weeks late. 

0 TEMPERATURE O F  WATER. 

The following taljf8"9hows the maximum, niiiiimum, a n d  
mean water ternperahre as observed at the harbors of t h e  
several stations j the moiitlily rauge of water temperature ; 
arid the iiieiiii temperature of the air for May, 1890 : 

-- .~ - 

Temperature at b t t o l n .  I Men,, teln- I. _ I  peruture 
Stations. 

- - 
PRECIPITATION (expressed in inches and hundredths). -- 

The distribution of precipitation over the United Statesand 
C a u d a  for M;iy, 1890, ;IS determined from the reports of 
nearly 2.000 stations, is exhibited on chart iii. I n  the table of 
miscellaneous meteorological data the total precipitation arid 
the departure from the  normnl are given for each Signal Ser- 
vice station. The figures opposite the names of t h e  geogreph- 
ical districts in the columns for precipit;itiou and departure 
from the normal show, respectively, the averages for tlie sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current mean when the precipita- 
tion is below the normal and ~ubtracting when above. 

The heaviest precipi tation reported for May, 1890, was 16.1!), 
a t  Hypoluxo, Fla., and the precipitation exceeded 15.00 at  
Titusville, Fla. Over 14.00 was reported at Caddo Creek, 
central Texau, over 12.00 i n  east-central Pennsylvania, over 
11.00 in central and southeastern Louisiana and ~iortliwesterii 
South Carolina, and over 10.00 in central Alabama, central 
Qeorgia, south-central Indi:rna, central and south-central 
Maine, and iiortliwestern Pennsylvania. Over a greater part 
of Arizona, and in southeasteru California, southern Nevada, 
aouthwestern Colorado. easterii Utah, southwestern New Mex- 
ico, and extreme wcsterii Texas no precipitation was reported, 
and i n  central Washington, western Oregon, northeastern 
lower Idaho, ea&-central Wybming, western Kansas, soutli- 
central North Dakota, north-central South Dakota, and south- 
central Wisconsin less than one.half inch of precipitation fell, 

The precipitation was generally in excess of the uormal eaet 
of t h e  Mississippi Hirer, and from the middle Pacific coast 
northeastward over the northern plateau region and a part of 
the northeastern slope of the Rocky Mountains. I n  the iiite 
rior of the country from Manitoba southward to the Ric 
Grnnde Valley and southwestward to the south Pacific coast 
the precipitation w:is deficient. The greatest departures abort 
tlie normal precipitation occurred from ceii tral Alabama south 
eastwitrd over northewtern Florida, where they exceeded si1 

inches, and at statioiis on the south shores of Lakes Oiitario 
and Erie, the excess mas more than three inches. The most 
narked deficiencies in precipitation were noted from ceiitral 
Wyoming eastward to north-contra1 Nebraska, aiitl in t h e  pan- 
Iiandle of Texas, where they exceeded three inches, and over 
1 large part of the middle-eastern and southeastern slopes of 
the Rocky Mountains, and 011 the north Pacific coast in ad-join- 
ing parts of Washington and Oregon the deficiency w a s  more 
tlian two inches. Considered by districts the avcrago per- 
xntages ofthe normal in districts whore the precipitation was 
111 excess were about as follows: middle Pacific Coast, 261 per 
zent.; lower lake region, 170 per cent.; uorthern plateau re- 
gion, 155 per cent.; east Gulf states, 143 per cent.; south 
Atlantic states, 135 per cent.; middle Atlmtic st:ites, 133 per 
cent.; New England 132 per cent.; upper lake region, 118 
per cent.; Ohio Vall(ey and Tennessee, 108 per cent.; K e y  
West, Fla., 107 per cent.; and upper Mis8issippi valley, 102 
per cent. In dixtricts where t h e  precipitation was deficient 
the percentages of the normal were about as follows : southeru 
plateau rcgion, 5 per cent. ; south Pacific coast, 15 per ceiit. ; 
northeastern and middle-eastern slopes of the Rocky MOUU- 
tains, 45 per cent. ; north Pacific coast, 46 per cent.; extreme 
northwest, 49 per cent.; middle plateau region, 51 per cent. ; 
Missouri Vallcy, 63 percent. ; Rio Grande V:~lley, 83 per cent. ; 
Aoutlieaetern slope of the Rocky Mountains, 90 per ceiit. ; a n d  
west Gulf states, 9G pel' cent. 

Tile table of ruiscellaneous meteorological data for regular 
stations of tho Signal Service and the table of deviations from 
the normal prccipi tatioll for certain stations, as reportetl by ~ 0 1 -  
uiitnry observers, show that a t  the following-nan1ed places the 
precipitation for tlie current month was the heaviest ever re- 
ported for May dariiig the respective periods of observatioil : 
Albany, S.  Y. ; Atlantic City, N. J. j Jacksoiirille, Fla. ; &ie, 
Pa.; Merritt's Inl:uitl, Fla.: Forsytli, Ga.; CumberIand, Md.; 
Newburyport arid Somerset, Mass. ; Tliorurille, Micli. ; Coopers- 


